ABSTRACT
INTRODUCTION
A simple two-dimensional stationary hydrostatic thrust bearing configuration shown in Figure 1 is considered in the present study. Oil is injected with high pressure from the middle and flows from the small gap between bearing surface and thrust surface. Injection combined with oil flow creates upward (positive) pressure which separates the two surfaces and also provides support to the load. Assuming laminar viscous flow, the lubricant pressure distribution is governed by the well known Reynolds's equation. For practical reasons, conventional design procedures assume the surface profiles to be perfectly smooth, although in reality surfaces of these bearings are not always smooth. Often roughness on the surfaces of these bearings can be on the same order of the magnitude as fluid film thickness and therefore, roughness can significantly influence the bearing performance.
For many years, studies were devoted to understand the effects of roughness on the performance of bearings and other machine components [1, 2] . Even though this subject has received considerable attention, only a limited number of studies documenting the effects of surface roughness on the performance of hydrostatic thrust bearing have been carried out. All of these studies assume the bearing surface as Gaussian surface [4] , despite of the fact that surfaces roughness distribution are not always Gaussian. Measurements taken by the authors reveal that surfaces on these bearings are nonGaussian in nature. In this circumstances use of Gaussian surfaces may lead to incorrect results. To the authors' knowledge, this study is the first ever attempt to research the influence of non-Gaussian surface roughness on the performance of hydrostatic thrust bearings. Different values of skewness and kurtosis are used to represent non-Gaussian characteristic in this study. Skewness is a measure of the degree of asymmetry of the roughness distribution. On the other hand, kurtosis is a measure of spikiness of the roughness distribution. 
METHODOLOGY
The literature on the effect of surface roughness in lubrication problems indicates that the methods used for incorporating surface roughness into lubrication problems can be classified into two categories: the stochastic approach introduced by Christensen at al. [2] and the random roughness generation method introduced by Patir [1] . The method used in the present work falls into the second category introduced by Patir [1] .
In Patir's method, a rough surface with required statistical quantities is generated and the governing equations are solved on the generated domain. Thus, the accuracy of numerically generated surfaces influences the results. In recent years, plenty of advancements have been made in numerical methods to 12-16, 2005, Washington, D.C., USA 
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generate rough surfaces of desired nature. Wu [3] introduced a method based on Fast Fourier Transform (FFT). This method appears to be highly accurate and computationally efficient [3] . Using Wu's method, periodic and/or random surfaces can be easily and efficiently generated with the help of different types of auto-correlation function. In the present study, this method is implemented for the generation of rough surfaces.
Since the surfaces generated by Wu's method are Gaussian in nature, the Johnson translatory system is used to generate non-Gaussian characteristics of surfaces. The Johnson translatory system is based on the method of moments and provides a family of curves which is used to convert Gaussian surfaces into non-Gaussian surfaces. Surfaces converted by the Johnson translatory system exhibit prescribed mean, standard deviation, skewness, and kurtosis values. It is also found that the correlation structure of surfaces remains unaltered after using the Johnson translatory system. An example of a generated surface with positive skewness and exponential autocorrelation function is shown in Figure 2 and its statistical quantities are compared in Table 1 .
Rough surfaces generated with a prescribed distribution of roughness heights are used to calculate the film thickness. The classical Reynolds's equation along with appropriate boundary conditions is solved for the lubrication pressure. An iterative finite difference scheme along with successive over-relaxation technique is used for this purpose. Pressure distribution for various values of skewness and kurtosis are obtained, and comparisons are made with the results for smooth bearings. 
CONCLUSIONS
The numerical simulation performed for different skewness values indicate that the pressure beneath the bearing land increases for positive skewness values and decreases for negative skewness. Since the load carrying capacity is proportional to pressure, it follows the same trend as the pressure. In Figure 3 , the pressure differential (i.e., the difference in pressure in the presence and absence of roughness) for deep pocket bearings is plotted. Pressure under the pocket is constant for these types of bearings and roughness influences only the pressure distribution under the land part. The two curves in Figure 3 correspond to skewness values of 0.3 and -0.3. However the same kurtosis value of 3 is used in both the cases. The effect of kurtosis values on pressure distribution is currently being studied and the results will be reported in the future. Based on the present study, it can be concluded that the combination of FFT and Johnson translatory system offers a very handy tool to analyze the effect of Gaussian and non-Gaussian surface roughness in a variety of applications. 
